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©  A  liquid  indicator. 

©  This  liquid  indicator  is  a  device  to  detect  moisture  in  a  space  such  as  the  stator  housing  in  a 
submersible  electric  motor. 

The  device  comprises  a  switch  (5)  arranged  within  a  closed  pipe  (1)  which  is  sealed  off  by  a  plug  (8) 
made  of  a  moisture  sensitive  material.  The  switch  can  be  acted  upon  by  a  plunger  (7)  which  is 
prestressed  and  which  is  being  released  instantaneously  when  the  plug  (8)  has  been  dissolved. 
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The  invention  concerns  a  moisture  sensitive  elec- 
tric  indicator  to  be  installed  within  the  stator  housing 
in  an  electrically  driven  pump,  mixer  etc. 

The  machines  mentioned  above  comprise  the 
three  main  components  driving  unit  (electric  motor), 
sealing  unit  and  hydraulic  unit.  The  first  and  last  units 
are  connected  via  a  driving  shaft  which  transmits  the 
torque  from  t  he  rotary  part  of  t  he  electric  motor  to  t  he 
impeller,  propeller  etc  in  the  hydraulic  part. 

In  orderto  prevent  the  hydraulic  medium  from  en- 
tering  the  electric  motor  along  the  shaft,  there  are 
provided  one  or  several  shaft  seals  between  the  hy- 
draulic  unit  and  the  driving  unit.  A  commonly  used 
seal  type  is  the  so-called  mechanical  face  seal  which 
comprises  a  rotary  and  a  non-rotary  seal  ring  pressed 
towards  each  other  by  spring  force. 

As  such  a  seal  is  arranged  between  a  driving  unit 
and  a  hydraulic  unit,  it  will  operate  with  the  fluid,  wa- 
ter,  on  one  side  and  another  medium,  air  in  the  elec- 
tric  motor,  on  the  other  side.  There  is  always  a  certain 
risk  that  the  fluid,  which  is  pressurized,  will  enter  be- 
tween  the  seal  surfaces  and  get  into  the  motor.  This 
is  especially  true  when  dealing  with  heavily  polluted 
liquids  where  solid  bodies  in  the  fluid  may  enter  be- 
tween  the  seal  surfaces  and  cause  damages  which 
may  generate  a  heavy  leakage. 

In  orderto  obtain  a  more  secure  sealing  between 
the  driving  unit  and  the  hydraulic  unit,  it  is  common  to 
arrange  a  dual  mechanical  seal  which  is  provided 
with  an  oil  chamber  inbetween.  The  seal  between  the 
oil  chamber  and  the  motor  will  than  have  very  good 
operating  conditions,  as  the  oil  normally  does  not 
contain  any  solid  bodies.  In  addition,  each  seal  is  sub- 
ject  to  a  considerably  lower  pressure  difference.  As 
water  may  enter  the  oil  chamber,  the  oil  is  checked  at 
even  intervals  and  is  exchanged  when  necessary. 

If,  in  spite  of  the  above,  water  should  get  into  the 
motor  housing,  it  is  important  that  this  fact  is  noticed 
immediately,  before  it  has  caused  any  damage  to  the 
electric  windings.  It  is  then  desirable  that  the  motor 
current  is  cut  off  and  an  alarm  is  generated  before  any 
serious  damages  have  occurred. 

Devices  for  interrupting  of  current  circuits  and  for 
generating  alarm  if  a  liquid  has  entered  a  space  are 
previously  known. 

DE  321  314  thus  shows  a  device  provided  with 
electric  contacts  which  are  parted  by  a  body  which  is 
dissolved  in  water.  A  disadvantage  with  this  solution 
is  that  the  dissolution  takes  place  gradually  which 
means  that  the  device  cannot  be  used  for  strong  cur- 
rents. 

US  4133  016  shows  a  device  where  a  switch  is 
controlled  by  a  disc  made  of  a  water-soluble  material. 
The  disadvantage  is  also  here  that  the  release  is  too 
slow. 

The  purpose  with  the  invention  is  thus  to  obtain 
a  liquid  indicator  which  gives  a  momentary  close  to 
momentary  operation  and  which  in  addition  should  be 

reliable  and  non-expensive  to  manufacture  and 
mount. 

The  invention  is  described  more  close  below  with 
reference  to  the  drawing.  Here  1  stands  for  a  pipe 

5  connected  with  two  electric  conductors  2  and  3.  4 
stands  for  a  resistance,  5  a  switch,  6  an  O-ring,  7  a 
plunger  and  8  a  plug  made  of  a  water-soluble  materi- 
al. 

According  to  the  invention  the  indicator  is  thus 
10  arranged  within  the  stator  housing  of  the  electric  mo- 

tor  in  order  to  detect  incoming  water.  The  indicator 
comprises  a  pipe  1  into  which  two  electric  conductors 
2  and  3  are  connected.  The  connection  is  permanent- 
ly  sealed  off,  for  instance  by  a  cast  compound.  The 

15  conductors  are  also  connected  to  a  device  outside  of 
the  motor  which  disconnects  the  motor  from  its  ener- 
gy  source  upon  an  impulse  from  the  indicator. 

A  switch  5,  not  closely  shown,  is  arranged  within 
the  sealed  pipe  1  .  Said  switch  can  take  two  positions, 

20  closed/open,  depending  on  the  position  of  a  plunger 
7  which  extends  from  the  switch.  The  plunger  is  pre- 
stressed  by  a  spring  which  endevours  to  displace  it 
away  from  the  switch,  to  the  right  in  the  drawing.  This 
displacement  is  stopped  by  the  plug  8,  which  is  en- 

25  tered  into  and  sealed  off  with  regard  to  the  right  end 
of  the  pipe. 

The  plug  8  is  made  of  a  material  that  dissolves 
when  it  comes  into  contact  with  water  or  liquids  con- 
taining  a  certain  amount  of  water.  When  water  has 

30  started  to  enter,  the  plug  will  be  weakened  until  it  no 
longer  constitutes  an  obstacle  to  the  rightward  dis- 
placement  of  the  plunger  7.  The  switch  then  takes  its 
other  position  and  a  signal  is  generated  which  inter- 
rupts  the  connection  with  the  motor's  energy  source. 

35  Thus  the  machine  is  stopped  before  the  motor  has 
been  seriously  damaged. 

The  plug  material  and  its  depth  can  be  so  chosen, 
that  a  correct  release  time  is  obtained.  Either  when 
water  has  entered  or  when  a  mixture  of  water  and  oil 

40  from  the  oil  housing  has  entered. 
According  to  one  aspect  of  the  invention,  the  plug 

8  having  the  special  qualities  is  obtained  by  adding  a 
powder  of  a  modified  starch  such  as  carboxymethyl 
cellulose  (CMS)  into  a  thermosetting  resin.  When  wa- 

45  ter  enters,  the  powder  expands  and  splits  the  internal 
bindings  in  the  resin.  This  means  that  the  strength 
and  watertightness  of  the  surface  material  is  weak- 
ened  and  the  water  can  gradually  enter  further. 

As  the  current  that  shall  be  interrupted  by  the  in- 
50  dicator  may  be  strong  it  is  very  important  that  the 

switch  over  is  momentary  to  avoid  electric  arcs.  For 
this  purpose  the  plug  8  is  so  designed  that  the  part 
heading  the  plunger  7  as  well  as  the  surface  making 
contact  with  the  pipe  are  more  resistant  than  other 

55  parts  of  the  body.  This  means  that  the  plug  keeps  its 
sealing  towards  the  pipe  wall  as  long  as  the  dissolu- 
tion  goes  on  and  that  the  rupture  is  momentary  when 
the  plunger  breaks  through.  The  former  is  necessary 
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to  prevent  the  switch  from  being  damaged  by  gradu- 
ally  entering  moisture  and  the  latter  to  prevent  electric 
arcs. 

According  to  still  afurther  aspect  of  the  invention 
the  qualities  of  the  plug  8,  is  obtained  by  moulding  the  5 
plug  directly  within  the  pipe  1  .  In  this  way  a  very  thin 
film  is  obtained  containing  more  binding  material  on 
the  plug  surfaces  which  are  more  water  resistant.  To 
obtain  the  correct  depth  of  the  plug  to  have  the  de- 
sired  switching  time,  the  end  of  the  pipe  and  the  plug  10 
are  ground  off  which  means  that  the  resistant  film  on 
the  surface  is  taken  away.  The  resistant  films  on  the 
back  and  on  the  mantle  surface  are  however  intact, 
which  means  that  the  sealing  towards  the  pipe  wall 
is  kept  until  the  plug  ruptures.  15 

Claims 

1  A  device  for  detecting  moisture  in  a  space,  par-  20 
ticularly  the  stator  housing  in  a  submersible  electric 
motor,  comprising  an  electric  switch  arranged  to  be 
acted  upon  by  a  spring  loaded  means,  characterized 
in  that  the  switch  (5)  or  a  device  acting  thereupon,  are 
arranged  within  a  pipe  (1)  which  is  sealed  off  by  a  25 
plug  (8)  made  of  a  material  which  dissolves  in  contact 
with  water  or  a  mixture  of  water  and  another  liquid, 
the  plug  (8)  acting  as  a  stop  means  for  a  plunger  (7) 
connected  to  the  switch  (5)  in  such  a  way  that  the 
spring  force  is  released  instantaneously  when  the  30 
plug  is  dissolved. 

2  A  device  according  to  claim  1,  characterized  in 
that  the  material  in  the  plug  in  non-homogenous  in 
such  a  way  that  the  material  heading  the  surrounding 
pipe  wall  and  the  plunger  (7)  is  more  resistant  to  mois-  35 
ture  attacks  which  means  that  the  plug  keeps  its  seal- 
ing  ability  up  to  the  time  when  it  bursts. 

3  A  method  to  produce  a  device  for  detecting 
moisture  in  a  space  in  the  stator  housing  of  a  submer- 
sible  electric  motor,  comprising  a  switch  (5)  arranged  40 
to  be  influenced  by  a  spring  loaded  means  (7),  the 
switch  or  a  means  acting  thereupon  being  arranged 
within  a  pipe  (1)  sealed  off  by  a  plug  (8)  made  of  a  wa- 
ter  soluble  material,  characterized  in  that  the  plug  (8) 
is  moulded  directly  into  the  pipe  (1)  the  outwards  45 
heading  surface  of  the  plug  (8)  then  being  ground  un- 
til  the  depth  of  the  plug  has  obtained  a  desired  meas- 
ure. 
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